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Abstract 
During their operation, modern aircraft engine components are subjected to increasingly demanding operating conditions, 
especially the high pressure turbine (HPT) blades. Such conditions cause these parts to undergo different types of time-dependent 
degradation, one of which is creep. A model using the finite element method (FEM) was developed, in order to be able to predict 
the creep behaviour of HPT blades. Flight data records (FDR) for a specific aircraft, provided by a commercial aviation 
company, were used to obtain thermal and mechanical data for three different flight cycles. In order to create the 3D model 
needed for the FEM analysis, a HPT blade scrap was scanned, and its chemical composition and material properties were 
obtained. The data that was gathered was fed into the FEM model and different simulations were run, first with a simplified 3D 
rectangular block shape, in order to better establish the model, and then with the real 3D mesh obtained from the blade scrap. The 
overall expected behaviour in terms of displacement was observed, in particular at the trailing edge of the blade. Therefore such a 
model can be useful in the goal of predicting turbine blade life, given a set of FDR data. 
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Welcome Message 
This book contains the abstracts of the presentations at the XV Portuguese Conference on 
Fracture. This series of conferences, are organized every two years by Portuguese researchers 
since 1987, in the sequence of the organization in 1984, of the Fifth European Conference on 
Fracture, in Lisbon, and are devoted to several aspects of fracture mechanics and fatigue of 
diverse materials, from metals to composites. In 2016 the conference is held at Escola Nautica 
Infante D. Henrique in Paço de Arcos, in the beautiful Estoril coast, from 10th to 12th February, 
co-organized jointly by Instituto Superior Técnico, under the auspices of the Fracture Division 
of the Sociedade Portuguesa de Materiais and ESIS, European Structural Integrity Society. 
For this conference, the organizing committee has decided to publish the papers under the 
new open access journal Structural Integrity Procedia, edited by Elsevier and available at 
ScienceDirect. We are proud to announce that this edition will be the first one of this new 
series of on-line journal. This will improve the visibility of the scientific work of portuguese 
researchers devoted to diverse aspects of fracture mechanics and fatigue of metals and 
composites. 
Special thanks are due to the invited speakers, Professors, Luca Susmel from the University of 
Sheffield, UK, Sofia T ixeira de Freitas from the Technical University of Delft, The Netherlands, 
Mário Vaz from Faculdade de Engenharia da Universidade do Porto, Portugal and Dr-Ing. Uwe 
Zerbst from BAM Federal Institute for Materials Research and Testing in Berlin, Germany. 
A total of 73 scientific works were submitted, on a wide range of topics, from Biomedical (8 
papers), Composites (14 papers), Fatigue of metals (26 papers), Fracture (15 papers) and 
materials processing (10 papers). The organizing committee is grateful to the all authors by 
their participation allowing scientists and engineers to present and exchange new data and 
cutting edge deas during the pres nta ions a d social events. 
The organizing committee is grateful to the support given by : Sociedade Portuguesa de 
Materiais, IDMEC – Instituto de Engenharia Mecânica, Escola Superior Nautica Infante D. 
Henrique, IST - Instituto Superior Técnico, Caixa Geral de Depósitos, Instron, Câmara Municipal 
d  O iras, Fundação para a Ciência e a Tecnologia and European Structural Integrity Society. 
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